The knowledge of cephalic vein variation would aid proper identification and prevent error in surgical emergencies. The path, distribution, and termination of the cephalic vein in relation to the deltopectoral triangle were studied in twenty formalin-embalmed cadavers.
I N T R O D U C T I O N
The cephalic vein originates from the radial end of the dorsal venous network of the hand (1, 2) , which is a formation of the convergence of dorsal metacarpal veins (3, 4) . The cephalic vein crosses superficial to the anatomical snuffbox at the base of the thumb and the surface of the radial styloid and runs along the lateral border of the limb. In the forearm, it ascends anterior to brachioradialis and communicates directly with the basilic vein via the median cubital vein before entering the cubital fossa, a situation that occurs in 84% of cases (5, 6) . In the arm, it ascends along the lateral border of biceps brachii and crosses to the deltopectoral groove at the proximal third of the arm. Here it lies superficial in the fat pad that spreads transversely between the deltoid and pectoralis major muscles (7) . Then it pierces the clavipectoral fascia and drains into the axillary vein at the deltopectoral triangle. Success in pacemaker and defibrillator implantation and central venous access is easily achieved with the cephalic vein (8-10, 19, 20) . Khan et al. (11) also described the successful use of the cephalic vein in the carotid patch.
The paucity of detailed anatomical descriptions of the cephalic vein has given credence to reports indicating difficulty locating and recognizing the cephalic vein in the deltopectoral triangle during surgery (12, 13) . These difficulties are of critical clinical significance (5) . The aim of this study was to document and provide data on the variations of the course, distribution and termination of the cephalic vein in relation to the deltopectoral triangle. Awareness of these variations will help to reduce confusion and complications during surgery.
MATERIAL AND METHODS
Twenty formalin (10%) embalmed male cadavers between the ages of 25-35 years old deposited at the Department of Human Anatomy, Faculty of Basic Medical Sciences, College of Health Sciences, Niger Delta University were used for this study. The gross anatomy of the cephalic vein was examined in 40 shoulders (20 right and 20 left) during dissection over a period of three years between 2014-2016.
To expose the cephalic vein and pectoral region skin incision was made from the midline of sternum, extending from the xiphoid process to the jugular notch. These superficial landmarks on the cadaver were noted prior to making the incision. The incisions were extended laterally from the xiphoid process and laterally from the jugular notch along the clavicle to the tip of the acromion of the scapula. An incision was also extended from the tip of the acromion to meet perpendicular with transverse skin incision on the midarm. The flap of skin was then reflected. Skin incision was also made on the neck and flap of skin reflected to expose the branches and termination of the cephalic vein. In two cases (left shoulders), the pectoralis major muscle was pulled medially to expose the cephalic vein lying deep in the deltopectoral groove and deltopectoral triangle. The usual and unusual patterns of the cephalic vein in the deltopectoral triangle were then documented. Photo-graphs of the dissected shoulders were taken using 8 mega pixels digital camera.
RESULTS
The cephalic vein was bilaterally present in all the cadavers dissected. The superficial course of the cephalic vein in the deltopectoral groove and deltopectoral triangle was observed in 37 cases. However, three cases presented cephalic vein located deep in the deltopectoral groove and deltopectoral triangle. Our findings show that cephalic vein variation in the deltopectoral triangle occurred in six cases out of the aforementioned 37 cases. In two cases, cephalic vein crossed the proximal 1/3 of the arm, ascended the deltopectoral groove and lied along the lateral part of the deltopectoral triangle superficially. It continued its course anteriorly and above the lateral third of the clavicle and terminated in the neck by draining directly into the external jugular vein (Figures 1 and 4) . Figure 2 shows a case where cephalic vein crossed the proxy mal 1/3 of the arm, ascended the deltopectoral groove and along the lateral part of the deltopectoral triangle superficially. It continued its course anteriorly and above the lateral third of the clavicle and terminated in the neck by draining into an unnamed vein with a blind end. The unnamed vein also drained external jugular vein and emptied into the subclavian vein. Figure 3 shows a case where cephalic vein coursed superficially in the deltopectoral groove and along the lateral part of the deltopectoral triangle. It then terminated in the deltopectoral triangle by draining into the axillary vein. Before the cephalic vein drained into the axillary vein, it communicated with external jugular vein via a collateral venous communicantis that ascended anteriorly and above the lateral third of the clavicle. Interestingly, a bilateral variation of cephalic vein was found in the right and left shoulders of a particular cadaver. These two cases presented a cephalic vein that ascended superficially in the deltopectoral groove and along the lateral part of the deltopectoral triangle. It then terminated in the deltopectoral triangle by draining into axillary vein. Before terminating, the cephalic vein drained a superficial tributary originating from a venous net-work on the deltoid muscle superficially ( Figures  5 and 6 ). Among the three cases that presented a deep course and termination of cephalic vein in the deltopectoral triangle, a particular case shows that cephalic vein crossed the proximal 1/3 of the arm superficially and ascended deep in the deltopectoral groove. Here, it drained a deep tributary originating from a network of veins beneath the deltoid muscle. It continued its course and terminated deep in the deltopectoral triangle by draining into axillary vein (Figure 7) . The remaining two cases presented cephalic vein that crossed the proximal 1/3 of the arm superficially and ascended deep in the deltopectoral groove. However, 31 cases presented the normal course and termination of the cephalic vein in the deltopectoral triangle described earlier in this work. 
DISCUSSION
The cephalic vein has become clinically important in view of its significant anatomical variations. This study showed a bilateral presence of cephalic vein in all the cadavers that were dissected. It was mostly found superficial in the deltopectoral groove and along the lateral part of the deltopectoral triangle. Clinicians may try to locate the cephalic vein at the lateral part of the deltopectoral groove and triangle in view of this knowledge (13) . Although some cases of absence of cephalic vein has been reported (13) (14) (15) (16) , studies have shown that the superficial course of the cephalic vein makes it safe for venous access (13, 17) . This gives credence to our findings that the cephalic vein is superficial in most of its course in the deltopectoral groove and along the lateral part of the deltopectoral triangle.
Our findings have shown the cephalic vein located deep in the deltopectoral groove and triangle in three cases. This agrees with previous study that 20% of cases showed the cephalic vein located deep in the deltopectoral groove and triangle, which would make venous catheterization difficult (13) . This may also pose difficulty identifying the cephalic vein thereby leading to misinterpretation of the presence of cephalic vein, especially during dissections.
An unexpected upward catheter deviation through the external jugular vein may occur during catheterization to access cardiac cavities.
This may occur in view of the cephalic vein termination in the external jugular vein, and the collateral venous communicantes between the cephalic vein and external jugular vein found in our study. Other studies (4, 13, 17, 15, 18) have also given support to our findings that cephalic vein may ascend above the clavicle anteriorly and terminate in the neck by draining into the external jugular vein. More so, a collateral venous communicantes may also pass above the clavicle between the cephalic vein and external jugular vein. Although rare, the cephalic vein may also be seen ascending above the clavicle anteriorly and terminating in an unnamed vein in the neck.
This present study reports rare findings in which the cephalic vein courses anteriorly and above the clavicle at the lateral third of the clavicle. Evidence of this variation is scarce in the reference literature. A clinical significance of this variation is that fracture of the clavicle at this point may rupture a cephalic vein and cause an unexpected severe bleeding.
CONCLUSION
The knowledge of cephalic vein variation in and around the deltopectoral groove and deltopectoral triangle is essentially critical to clinicians and surgeons. This will assist in identifying and locating the cephalic vein while attempting catheterization and cannulation during emergencies and surgery. 
